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(54) THREE-DIMENSIONAL POLYMER OPTICAL WAVEGUIDE ARRAY AND MANUFACTURE 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a three- 
dimensional polymer optical waveguide array provided 
with a parallel transmission/parallel processing function 
capable of performing highly accurate addressing and 
coping with various system needs by arranging plural 
cores at prescribed positions. 

SOLUTION: In this polymer optical waveguide array of a 
multicore type for which polymer optical waveguide films 
constituted of the plural cores and the clad of a 
refractive index smaller than that of the core installed 
around the cores are laminated, the plural cores are 
arranged at the prescribed positions. In this case, the 
polymer optical waveguide film can be provided with 
female and male fitting parts or an aligning marker part 
for alignment. Also, the core is formed by the one 
selected from a group composed of PMMA, deuterated 
PMMA, UV curing an epoxy resin and a polysiloxane. The 
clad may be formed by a material having the refractive 
index smaller than the refractive index of the material of 

the core. The diagram illustrates an 8 X 8 three-dimensional polymer optical waveguide array for 
which 8 sheets of the polymer optical waveguide films are piled up and fixed. 
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" * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The three-dimensions giant-molecule optical waveguide array which is a giant-molecule 
optical waveguide array of the multi-core mold which carried out the laminating of the giant-molecule 
optical waveguide film which consists of clads with a refractive index smaller than two or more cores 
and the core installed in the surroundings of said core, and is characterized by arranging said two or 
more cores in the predetermined location. 

[Claim 2] Said macromolecule optical waveguide film is a three-dimensions macromolecule optical 
waveguide array according to claim 1 characterized by having the sex fitting section or the alignment 
marker section for alignment. 

[Claim 3] A three-dimensions macromolecule optical waveguide array given in either of claims 1 or 2 
characterized by being formed by any one chosen from the group which said core becomes from 
PMMA, Deuteration PMMA, epoxy UV hardening mold resin, and polysiloxane resin, and forming said 
clad with the ingredient which has a refractive index smaller than the refractive index of the ingredient 
of this core. 

[Claim 4] The manufacture approach of the three-dimensions giant-molecule optical waveguide array 
which is the approach of manufacturing the three-dimensions giant-molecule optical waveguide array of 
a multi-core mold including the process to which the laminating of the giant-molecule optical waveguide 
film which consists of two or more cores and clads is carried out, and is characterized by carrying out a 
laminating after the process which carries out a laminating carries out alignment in the sex fitting section 
or the alignment marker section currently formed in the front face and rear face of said giant-molecule 
optical waveguide film. 

[Claim 5] The manufacture approach of the three-dimensions macromolecule optical waveguide array 
according to claim 4 which is fixed physically and characterized by adhesion or carrying out a 
laminating after said process which carries out a laminating carries out alignment in said sex fitting 
section. 

[Claim 6] The manufacture approach of the three-dimensions macromolecule optical waveguide array 
according to claim 4 characterized by for said process which carries out a laminating carrying out 
alignment of said alignment marker section and this marker section for alignment of the double-sided 
adhesiveness sheet by which thickness control was carried out at the precision which has the marker 
section for alignment, and carrying out the laminating unification of said macromolecule optical 
waveguide film and said double-sided pressure sensitive adhesive sheet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can be used for the various optical waveguides widely used in the 
field of optical communication, optical INTAKONEKUSHON, picture transmission, optical information 
processing, microoptics, or other general optics, an optical waveguide module, an optical integrated 
circuit, or an optical wiring tube about the optical waveguide which used polymeric materials. 
[0002] 

[Description of the Prior Art] Optical waveguides are special optical components which shut up light the 
front face of a substrate, or directly under a substrate front face by making a part with a slightly high 
refractive index from a perimeter, and perform multiplexing and spectral separation, switching, etc. of 
light. Specifically, a useful optical multiplexing/demultiplexing circuit, a frequency filter, an optical 
switch, or optical INTAKONEKUSHON components are mentioned in the field of a communication 
link or optical information processing. 

[0003] The features of an optical waveguide device are fundamentally to be able to accumulate [ that 
high efficiency is realizable for a compact based on the guided wave circuit designed by the precision as 
compared with the optical fiber components which process and make 1 one optical fiber, that mass 
production is possible, ] the optical waveguide of varieties on one chip. 

[0004] If it looks back upon the history of development of optical waveguide simply, it can be said that 
the optical waveguide device doubled the pace and has developed into the installation to an optic fiber 
communication system. Although research of the multimode optical waveguide corresponding to a 
multimode fiber was main, since the optical transmission system using a single mode fiber became in 
use when the 1980s came, researches and developments of single mode optical waveguide activated in 
the 1970s which will hit in early stages of optic fiber communication. 

[0005] The advantages of single mode optical waveguide are [ that guided wave light control is easy, are 
advantageous to the miniaturization of a device, that optical power density is large, and ] suitable for 
high-speed operation. While the opportunity of distribution of the high speed signal by light grows not 
only in advanced online communications but in office and a home by the rapid standup of multimedia on 
the other hand, multimode optical waveguide components are beginning to attract attention as optical 
components of low cost, the handling of that it is suitable for mass production compared with single 
mode optical waveguide, connection, etc. boils the advantage of multimode optical waveguide 
markedly, and it is an easy thing etc. 

[0006] From the former, as an optical waveguide ingredient, it excelled in transparency and the small 
inorganic glass of an optical anisotropy has mainly been used. However, since it is easy to damage 
heavily and inorganic glass has problems, like a production cost is high, recently, it has the transparency 
which was extremely excellent in the visible region instead of inorganic glass, and the motion that 
optical waveguide components will be manufactured using the transparency macromolecule which has 
an aperture in 1 .3 micrometers and 1.55 micrometers also in a communication link wavelength region 
has been activating it. The thin film formation by the spin coat method, a dip method, etc. is easy for 
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polymeric materials, and they are suitable for producing the optical waveguide of a big area. Moreover, 
since unlike the case where inorganic glass ingredients, such as a quartz, are used a hot heat treatment 
process is not included on the occasion of membrane formation when using polymeric materials, the 
advantage that optical waveguide is producible is also on the substrate unsuitable for high temperature 
processing, such as a plastic plate. Furthermore, production of the macromolecule optical waveguide 
film of the substrate free-lancer who harnessed the flexibility and the toughness of a macromolecule is 
also possible. Moreover, since the expansion to duplicate-izing, such as mass production which 
manufacture was a low-temperature process fundamentally, or used metal mold, is easy, the optical 
waveguide using polymeric materials has the high potential over low-cost-izing compared with the 
optical waveguide of textile glass yarn or a semi-conductor system. 

[0007] Especially, in the field of optical wiring ********** INTAKONEKUSHON, the optical 
transceiver module of the many ports which used the optical waveguide film is developed, and it is made 
the optical fiber and set which were multicore-ized in the shape of a tape, and is becoming the key 
components of an optical parallel transmission in recent years. About these, it is indicated by the 
collection of study group lecture drafts etc. [ Usui et al., 1997 Institute of Electronics, Information and 
Communication Engineers communication link society convention lecture collected-works 2, 432nd 
page, Yoshimura et al. and 1997 Institute of Electronics, Information and Communication Engineers 
OPE/LQE/EMD/CPM ]. 

[0008] Manufacturing in large quantities and cheaply optical waveguide components, such as an optical 
integrated circuit used in the optical-communication field and an optical patchboard used in the optical- 
information-processing field, from such a thing using a macromolecule optical material is expected. 
[0009] On the other hand, in the field of an optical parallel transmission, although the tape fiber was 
used as a transmission medium for many years, recently, the motion that the image fiber used for the 
picture monitors of ultimate environments, such as medicine and a nuclear fuel facility, will be applied 
to an optical parallel transmission has activated. For example, the high density light parallel 
transmission which combined the image fiber excellent in the surface emission-type laser two 
dimensional array excellent in mounting nature and accumulation nature and parallel transmission nature 
is proposed. Although it is lm of transmission length, when a total throughput converts the thing of 36 
channels of 1 Gb/s into a transmission consistency, they are 47 Tb/s/cm2. It corresponds (see 
scutellums, Sugimoto, Kasahara, the Institute of Electronics, Information and Communication Engineers 
technical research report (ED 9558-74), 96 (156), 7-12, and (1995)). Moreover, Kitayama and others has 
succeeded in carrying out the parallel transmission of the distance of 16m, changing an image into a 
space-sign division multiple signal with the 8x8 coding pattern which intersects perpendicularly 
mutually, and maintaining a spacial configuration through the quartz image fiber of 3x104 KUSERU 
(see K.Kitayama et al., J.Lightwave Technol., 15 (2), and 202-212 (1997)). Furthermore, the usual tape 
fiber was bundled by the laminating mold multicore connector, and the transmission medium with which 
the cross section was made two-dimensional has also appeared seemingly. 
[0010] 

[Problem(s) to be Solved by the Invention] In such a situation, the new optical waveguide components 
which link a high density parallel transmission medium and juxtaposition optical-signal-processing 
systems, such as an image fiber and a laminating mold tape fiber, have been needed. However, the 
optical waveguide components of high density applicable to such an application are not found out the 
place to current. 

[001 1] Although giving a juxtaposition optical-signal -processing system and a link function to an image 
fiber and the laminating mold tape fiber itself is also considered, applicability cannot but become very 
narrow according to the following situations. 

[0012] Namely, the image fiber is not only promising as a high density multi-core transmission medium, 
but has the potential which can be adapted also for a certain amount of address selection. However, there 
are problems, such as a cross talk between the cores in the case of high density high-speed transmission 
and a skew, in application as a high density multi-core transmission medium, and there is a problem that 
the correspondence possibility on the manufacture to address attachment of micron order (alignment) is 
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scarce, and a limitation is in application in application of address selection. 

[0013] The connection with the space modulator with which there is a limitation in respect of the 

densification of a core, and fast increase of the number of pixels progresses in respect of [ the technique 

which laminates multicore-ization of a tape fiber for every connector is already established, and ] 

address attachment although practicality is high is impossible as a matter of fact. 

[0014] It is desirable for there to be a certain amount of signal-processing functions (for example, 

branching and unification, a filter switch, etc.) also in the part which links a transmission medium and a 

processor in a future advanced juxtaposition optical-signal-processing system furthermore. However, it 

is next to impossible to make an image fiber and the laminating mold tape fiber itself bear such a 

function. 

[0015] About the three dimensional optical waveguide by which densification of the waveguide core 
was carried out into the three-dimensions cross section the solid optical circuit (T.Yamada, N.Takato, 
T.Kurokawa, J.Appl.Phys.Part2, and 22 - (10) -) to the waveguide longitudinal direction of the epoxy 
resin announced by Yamada and others in 1983 using ultraviolet curing serially L636-638 (1983), 
Reference and the attempt of the optical waveguide by the Mitsuzo form method in recent years occur. 
However, a problem is in precision or mass-production nature, and the thing of the level with which 
practical use is presented is not yet obtained. 

[0016] If three dimensional optical waveguide will assume being used as an interface of a parallel 
processor and the fiber for optical parallel transmissions in a parallel processor in the future, to establish 
the three dimensional optical waveguide excellent in precision or mass-production nature and its 
manufacture approach is desired. 

[0017] This invention is made in view of such the present condition, the purpose has a parallel 
transmission / parallel processing function, highly precise address attachment is possible, and it is in 
offering the three-dimensions macromolecule optical waveguide array which can respond to various 
system needs, and its manufacture approach. 
[0018] 

[Means for Solving the Problem] Invention of the 1st of this invention is the macromolecule optical 
waveguide array of the multi-core mold which carried out the laminating of the macromolecule optical 
waveguide film (namely, macromolecule optical waveguide film with which two or more waveguide 
cores have been arranged in the shape of a horizontal plane within a macromolecule optical waveguide 
film at high density) which consists of clads with a refractive index smaller than two or more cores and 
the core installed in the surroundings of a core, and is characterized by arranging said two or more cores 
in the predetermined location. 

[0019] Here, this macromolecule waveguide film can have the sex fitting section or the alignment 
marker section for alignment. 

[0020] Moreover, a core may be formed by any one chosen from the group which consists of PMMA, 
Deuteration PMMA, epoxy UV hardening mold resin, and polysiloxane resin, and the clad may be 
formed with the ingredient which has a refractive index smaller than the refractive index of the 
ingredient of a core. That is, in manufacture of a three-dimensions macromolecule waveguide array, an 
ingredient can be appropriately chosen according to different operating environment conditions for 
every application. 

[0021] Invention of the 2nd of this invention is the approach of manufacturing the three-dimensions 
giant-molecule optical waveguide array of a multi-core mold including the process to which the 
laminating of the giant-molecule optical waveguide film which consists of two or more cores and clads 
is carried out, and after the process which carries out a laminating carries out alignment in the sex fitting 
section or the alignment marker section currently formed in the front face and rear face of a giant- 
molecule optical waveguide film, it is characterized by carrying out a laminating. 

[0022] Here, after carrying out alignment of the process which carries out a laminating in the sex fitting 
section, it fixes by adhesion or physical tabling, and the laminating of it can be carried out and it can use 
adhesives for adhesion. 

[0023] Moreover, the process which carries out a laminating can carry out alignment of the alignment 
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marker section and this marker section for alignment of the double-sided adhesiveness sheet by which 
thickness control was carried out at the precision which has the marker section for alignment, and can 
carry out the laminating unification of a macromolecule optical waveguide film and the double-sided 
pressure sensitive adhesive sheet. 

[0024] As mentioned above, this invention says being arranged with a desired core diameter, core 
spacing, and the number of cores, and the core by which the core is arranged at the position and 
precision was improved [ address attachment ] it very much as for this contains it, also when arranged 
regularly spatially. It means being arranged so that it may become the location here where each core was 
decided [ "address attachment was carried out" and ] beforehand. 

[0025] Moreover, the manipulation of the lightwave signal with which it can realize easily and not only 
a straight line but branching, unification, etc. lead to mere parallel processing instead of a transmission 
medium is also possible for the configuration of waveguide. Therefore, if the three-dimensions giant- 
molecule waveguide array of this invention, and field type a switch and a filter are combined, it is also 
possible to constitute the large-scale matrix light device it is [ a device ] indispensable to optical parallel 
processing or wavelength multiprocessing. 

[0026] Hereafter, although this invention is explained still more concretely using an example, this 

invention is not limited to these examples. 

[0027] 

[Embodiment of the Invention] The three-dimensions macromolecule optical waveguide array of this 
invention is explained using drawing 1 - drawing 4 . Drawing 1 is the top view of a macromolecule 
optical waveguide film, and drawing 2 is the perspective view of the 8x8 three-dimensions 
macromolecule optical waveguide array which fixed eight macromolecule optical waveguide films of 
drawing 1 in piles. As for the macromolecule optical waveguide film 10, the core is constituted together 
with eight pieces and juxtaposition in the clad 15. In parallel with alignment projection 2a and a core, 
there is two alignment projection 3a in the rear face of a macromolecule optical waveguide film in the 
four corners, there are alignment depression 2b and 3b in the same surface location, and the sex fitting 
section is formed in a projection and a depression, for example, 2a and 2b have become the tabling 
gestalt of a sex. As shown in drawing 3 , the alignment marker section 32 may be attached to the 
macromolecule optical waveguide film instead of the alignment projection or the depression in parallel 
with the straight-line optical waveguide core 31 of the 8 heart. 

[0028] On both sides of a double-sided pressure sensitive adhesive sheet, the laminating of the three- 
dimensions macromolecule waveguide array of this invention may be carried out between 
macromolecule optical waveguide films. Drawing 4 is the perspective view of the 8x8 three-dimensions 
macromolecule optical waveguide array which stuck the macromolecule optical waveguide film and the 
double-sided pressure sensitive adhesive sheet 41 by turns. 

[0029] x(lx8) 8 three-dimensions giant-molecule optical waveguide array which connected the tape 
fiber to the 8x8 three-dimensions giant-molecule optical waveguide array is shown in drawing^ . 
Moreover, as shown in drawing 7 , the three-dimensions giant-molecule optical waveguide array module 
which connected two x(lx8) 8 three-dimensions giant-molecule optical waveguide arrays is producible. 
[0030] The three-dimensions macromolecule optical waveguide array of this invention as shown in 
example 1 drawing 2 or drawing 4 was produced. 

[0031] According to Kaneko's and others approach (see Proc.of POF'96, pp.1 13-1 19, and . (1996)), the 
macromolecule optical waveguide film of 1.2% of relative index differences which consist of a 
deuteration PMMA core and an epoxy system UV hardening resin clad by the design of core diameter 
[ of 50x50 micrometers ], eight core, and core pitch 127micrometer was produced, thickness - exact - 
127 micrometers - it is - a core - the thickness direction of a macromolecule optical waveguide film — 
it produced so that it might be exactly located in the center. In this macromolecule optical waveguide 
film, it has the alignment projection of two in the four corners of that rear face at a square alignment 
projection and a square longitudinal direction, and an alignment depression is located in the same 
location of the field on the side front of a macromolecule optical waveguide film. Forming a surface 
alignment depression by FOTORISO processing (the depression formation also with equivalent 
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machining was possible), an alignment projection traces the depression formed in the substrate for 
macromolecule optical waveguide film production. Alignment of the macromolecule optical waveguide 
film of eight sheets cut down and produced from the same chip was carried out to the precision by the 
tabling part (sex fitting section) of a sex (irregularity), and the three-dimensions macromolecule optical 
waveguide array (I) was produced. Moreover, the three-dimensions macromolecule optical waveguide 
array (II) which applied adhesives to the tabling part was produced to coincidence. Thus, the 8x8 three- 
dimensions macromolecule optical waveguide array as shown in drawing 2 was obtained. 
[0032] Moreover, the macromolecule optical waveguide film as shown in drawing 3 to which both 50 
micrometers of core thickness and the clad thickness of the core upper and lower sides gave the 
alignment marker which does not have irregularity in 15 micrometers and alignment was produced. 
Then, the double-sided pressure sensitive adhesive sheet with the alignment marker of 47-micrometer 
thickness was prepared. The 8x8 three-dimensions macromolecule optical waveguide array (III) as 
shown in lamination and drawing 4 by turns was produced under microscope observation of these 
macromolecules optical waveguide film and a double-sided pressure sensitive adhesive sheet, carrying 
out alignment. 

[0033] Subsequently, light with a wavelength of 830nm was inputted from one end face, optical 
reinforcement was measured by the other end, and the optical waveguide property was searched for. In 
the three-dimensions macromolecule optical waveguide array (I) of only physical immobilization, the 
range of loss of a 50x50-micrometer core and 50mm length was 0.2-0.4dB, and the tabling part of the 
mean loss value in the optical waveguide array of 64 channels of 8x8 was 0.3dB. This result showed that 
the three-dimensions waveguide of the multi-core fabric of 64 channels which has the photoconductive 
wave property of practical use level was producible. 

[0034] In the three-dimensions giant-molecule optical waveguide array (II) which applied adhesives to 
the tabling part, the mean loss value [ in / at the 50x50 micrometer core of 50mm length / the optical 
waveguide array of 64 channels ] (wavelength of 830nm) was 0.4dB. 

[0035] At the three dimensional optical waveguide array of 64 channels which carried out laminating 
unification using the adhesion film, the mean loss value of the optical waveguide of 50mm length was 
0.3dB in 50x50 micrometers. 

[0036] Like the example 2, core diameter [ of 35x35 micrometers ] and core pitch 127micrometer three- 
dimensions macromolecule optical waveguide was produced, and the same approach as the case of 
50x50 micrometers of cores estimated. 

[0037] The measurement result of an example 1 and an example 2 is doubled, and it is shown in Table 1. 
[0038] 

[Table 1] 

W«« (dB/5cm) 
3 5 X 3 5 m 3 7 50X50 am3T 



mmm&D o. s o. a 

<< )\,Jx 0.4 0.3 



[0039] Instead of the deuteration PMMA core shown in the example 3 example 1, silicone resin was 
used for ATON (Japan Synthetic Rubber make) which is the usual PMMA and the commercial optical 
polymer which are not deuterated, ZEONEKKUSU (Nippon Zeon make), heat-resistant epoxy system 
UV hardening resin, and a pan as core material, and 8x8 three-dimensions macromolecule optical 
waveguide was produced like the example 1 . As a clad plate, the special heat-resistant epoxy system UV 
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hardening resin used also as core material was used. The presentation of heat-resistant epoxy system UV 
hardening resin was adjusted so that relative index difference might become 1.2**0.2%. The core 
diameter was set to 50x50 micrometers, and used the adhesion tabling method for three-dimensions- 
ization. 

[0040] The mean loss value and the heat-resistant temperature of 64 ports in the wavelength of 830nm 
were measured about these five kinds of three-dimensions macromolecule optical waveguide arrays. 
Temperature from which a loss value becomes 130% or more with heating of 1 hour as compared with 
the first stage showed heat-resistant temperature. A result is shown in Table 2. 
[0041] 

[Table 2] 



P MM A 0.4 120 

7-h> 0.7 17 0 

-t£tf*.,^X 0. 6 140 

x#*3/*UVa<fc»B 0. 5 2 00 

0.6 2 50 



[0042] an example 4 — it produced by the approach which first carried out the laminating of the 1x8 
splitter mold macromolecule optical waveguide film 50 made from a deuteration PMMA core shown in 
drawing 5 using the adhesion film in an example 1, and the same approach. In drawing 5 , 51 shows a 
1x8 splitter mold optical waveguide core, and 52 shows the marker for alignment. However, it 
considered as the core diameter of 40x40 micrometers, and the vertical and horizontal core spacing pitch 
of 250 micrometers. 

[0043] The three-dimensions macromolecule optical waveguide array which carries out the eight-sheet 
laminating of this macromolecule optical waveguide film, and is shown in drawing 6 was produced. In 
drawing 6 ,61 is 8 heart fiber pigtail with a connector. 

[0044] Thus, eight ports and the other-end part 63 of the produced three-dimensions macromolecule 
optical waveguide array are 8x8 ports, and one edge part 62 connected 8 port side of one edge part with 
the tape fiber of the 8 heart by the pasting-up method. The average insertion loss of eight splitters by 
which the laminating was carried out to juxtaposition was 0.8dB in the wavelength of 830nm. 
[0045] Subsequently, as shown in drawing 7 (a), after preparing two juxtaposition splitter mold three 
dimensional optical waveguide modules shown in produced drawing 6 and carrying out package 
figuring of each 64 port side by dicing, as shown in the expansion partial diagrammatic view of drawing 

7 (b), both sides were allotted in the shape Q f ******, and it pasted up. 

[0046] Although wavelength differed [ every / of one 8 heart tape fiber ], it inputted the light to which 
power was equal, carried out the spectrum of the output of every from of 8 heart tape fiber of another 
side, and measured output reinforcement to it. Consequently, it checked that the WDM signal by which 

8 wave multiplex was carried out to homogeneity from every port was outputted. 

[0047] The high density version of the sum-of-products ****** module of x(lx8) 8 three-dimensions 
giant-molecule optical waveguide array shown in example 5 example 4 was produced. In the core 
diameter of the used 1x8 splitter mold macromolecule optical waveguide film, both the clad thickness of 
40x40 micrometers and the core upper and lower sides made 18 micrometers and core spacing 80- 
micrometer pitch. However, the waveguide length from an input side to just before the first Y branch 
was taken as twice [ in the case of an example 4 ] as many die length as this in view of the laminating 
stroke mentioned later. 

[0048] The adhesion film of a wedge action die which the taper attached to thickness was used for the 
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input side at the output side of a macromolecule optical waveguide film using the pasting-up method. 
The thickness of 170 micrometers and the other end of the thickness of one end of a wedge-action-die 
adhesion film is 40 micrometers, and die length was used as 45% of macromolecule optical waveguide 
film length. 

[0049] The macromolecule optical waveguide film and the adhesion film were stuck by turns so that one 
[ which has the thickness of 1 70 micrometers ] edge of a wedge-action-die adhesion film, and the input 
edge of a macromolecule optical waveguide film might suit. Moreover, the outgoing end part of a 
macromolecule optical waveguide film pasted up macromolecule optical waveguide films. 
[0050] Thus, the produced three dimensional optical waveguides are one end 8 port and 8xother end 8 
ports, and, as for 8 port side of one edge, the 8x8 port side of 250-micrometer pitch and the other-end 
section became core spacing of 80-micrometer pitch. 8 heart tape fiber was connected to 8 port side like 
the example 4, and the high density juxtaposition splitter mold three dimensional optical waveguide 
module was produced. 

[0051] Subsequently, after preparing two high density juxtaposition splitter mold three dimensional 
optical waveguide modules and carrying out package figuring of each 64 port side by dicing, it allotted 
in the shape of ******, and both sides of the adhesion sides 71 and 72 in drawing 7 (a) were pasted up, 
as shown in drawing 7 (b). 

[0052] Although wavelength differed [ every / of one 8 heart tape fiber ], it inputted the light to which 
power was equal, carried out the spectrum of the output of every from of 8 heart tape fiber of another 
side, and measured output reinforcement to it. Consequently, it checked that the WDM signal by which 
8 wave multiplex was carried out to homogeneity from every port was outputted. 
[0053] 

[Effect of the Invention] As explained in detail above, the three-dimensions macromolecule optical 
waveguide arrays by this invention are the optical link components for optical parallel processing which 
can be arranged with a desired core diameter, core spacing, and the number of cores about the core 
which address attachment was improved very much by precision. Furthermore, the configuration of 
waveguide can realize easily not only a straight line but branching, unification, etc., and has the potential 
which can respond also to the juxtaposition manipulation of a lightwave signal exceeding a mere 
juxtaposition link function. Therefore, if the three-dimensions giant-molecule waveguide array of this 
invention, and field type a switch and a filter are combined, it can become a component important [ it is 
also possible to constitute the large-scale matrix light device it is / a device / indispensable to optical 
parallel processing or wavelength multiprocessing, and ] when realizing future mass communication 
system and large-scale optical-information-processing system. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 7] 
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